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DETAILED ACTION 
Remarks 

As a preliminary matter, Examiner respectfully submits that the examiner assigned to 
examine the instant Application has been changed. 

Response to Arguments 

Applicant's arguments filed February 8, 2012 have been fully considered. 

Regarding the newly amended claim 6, Applicant argues (See Remarks, p. 8), 

"Applicant continues to contends that Parks, Hoshi, Runaldue and/or Johary, 
taken alone or in combination, fail to disclose, suggest or render obvious 
independent claims 6, 12, 18, 24, particularly in light of the above features.". 

Examiner respectfully disagrees. 

Examiner respectfully submits that Parks, Runaldue, and Hoshi, in combination, teach the 
limitation of claim 6. A detailed explanation as to how the combination of the cited prior arts 
teaches the claim limitation is provided below. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 6, 8, 11, 18, 19, 22, 47, and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,471,225 by Parks in view of U.S. Patent No. 5,325,338 by 
Runaldue et al. (herein after, "Runaldue") and Japanese Patent No. 58-143389 by Hoshi. 



Application/Control Number: 09/648,153 Page 3 

Art Unit: 2629 

As to claim 6, Parks teaches an active matrix display device [abs. the last two lines and 
fig. 5] comprising an electro-optical modulating layer [abs., 11. 1-4, the liquid crystal layer of the 
"LCD"] disposed between a pair of substrates [fig. 2, "22" and "24"], said active matrix display 
device comprising: 

a plurality of column lines [fig. 5, "32"] and a plurality of row lines [fig. 5, "34"] 
supported by one of the substrates and defining a plurality of pixels [fig. 2] in a matrix form; 

a plurality of pixel electrodes [fig. 5, "36"] formed in said plurality of pixels and 
supported by said one of said substrates [fig. 2]; 

a thin film transistor [fig. 5, "38"] disposed in each of said pixels and electrically 
connected to one of said column lines [fig. 5, "32"] and one of said row lines [fig. 5, "34"]; 

a memory circuit [fig. 5, "50" excluding "38"] disposed in each of said pixels and 
electrically connected to said thin film transistor [fig. 5, "38"], wherein said memory circuit 
stores an information output by said thin film transistor [col. 6, 11. 5-18], wherein the memory 
circuit comprises a pair of inverters [fig. 5, the combination of "Rl" and "52", and the 
combination of "R2" and "54", and col. 6, 11. 53-56], each of the inverters comprising a 
transistor and a resistor, wherein an input of one of the pair of inverters [fig. 5, the combination 
of "Rl" and "52"] is connected to the thin film transistor [fig. 5, "38"] and an output of the other 
one of the pair of inverters [fig. 5, the combination of "R2" and "54"], and wherein an output of 
the one of the pair of inverters [fig. 5, the combination of "Rl" and "52"] is connected to an 
input of the other one of the pair of inverters [fig. 5, the combination of "R2" and "54"] and one 
of the plurality of pixel electrodes [fig. 5, "36"]; 
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at least two voltage source lines (See Fig. 5 and note that it is required to have a 
line/electrode for each of power and ground voltage sources to provide power to each of a 
plurality of pixels) electrically connected to said memory circuit [fig. 5, "50" excluding "38"] 
wherein the pair of inverters [fig. 5, the combination of "Rl" and "52", and the combination of 
"R2" and "54", and col. 6, 11. 53-56] are connected between the two voltage source lines: and 

an opposite electrode [fig. 2, "common electrode 30"] on the other of said substrates [fig. 
2, "22"], 

wherein different voltages [fig. 5, power and ground connected to "Rl" and "R2", and 
"52" and "54"] supplied to the two voltage source lines are applied to said pixel electrode 
through the pair of inverters based on the information stored by the corresponding memory 
circuit. 

Parks does not teach that each of the inverters comprises an n-channel thin film transistor 
and a p-channel thin film transistor. 

However, Runaldue teaches the concept of forming each of a pair of inverters [fig. 3, 
"inverter 94" and "inverter 98"] by using an n-channel thin film transistor [fig. 3, "101" or 
"103"] and a p-channel thin film transistor [fig. 3, "100" or "102"]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify each of the inverters of Parks to include an n-channel thin film transistor and 
a p-channel thin film transistor instead of a transistor and a resistor and to have the configuration 
of Runaldue's pair of inverters, as taught by Runaldue, in order to achieve the predictable result 
of providing a signal storing function in the pixels of Parks with reduced power consumption. 
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Parks as modified by Runaldue does not teach that an AC voltage having an amplitude 
equivalent to that of the voltages output of the memory circuit is supplied to the opposite 
electrode. 

However, Hoshi teaches the concept of providing an AC voltage [fig. 3a, "12b"] having 
an amplitude equivalent to that of the voltage output [fig. 3a, "12a"] of a memory circuit [fig. 2, 
"7" and "8"] in an active matrix display device [fig. 2] to an opposite electrode [fig. 2, the 
electrode corresponding to the bottom portion of "9"] of the display device [col. 5, the last eight 
lines] . 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to output a first AC voltage from the memory circuit of Parks as modified by Runaldue 
and to output a second AC voltage having an amplitude equivalent to that of the voltage output 
of the first AC voltage from the opposite electrode, as taught by Hoshi, in order to achieve the 
predictable result of reducing power consumption and preventing the degradation of the electro- 
optical modulating layer. 

As to claim 8, Parks teaches that the number of pixel electrodes [fig. 5, "36"] equals the 
number of the digital memory circuits [fig. 5, "50" excluding "38"]. 

As to claim 11, Parks teaches that the different voltages [fig. 5, power and ground 
connected to "Rl" and "R2", and "52" and "54"] include a high voltage and a low voltage. 

As to claim 18, Parks teaches an active matrix display device [abs. the last two lines and 
fig. 5] comprising an electro-optical modulating layer [abs., 11. 1-4, the liquid crystal layer of the 
"LCD"] disposed between a pair of substrates [fig. 2, "22" and "24"], said active matrix display 
device comprising: 
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a plurality of column lines [fig. 5, "32"] and a plurality of row lines [fig. 5, "34"] 
supported by one of the substrates and defining a plurality of pixels [fig. 2] in a matrix form; 

a plurality of pixel electrodes [fig. 5, "36"] formed in said plurality of pixels and 
supported by said one of said substrates [fig. 2]; 

a first thin film transistor [fig. 5, "38"] disposed in each of said pixels and electrically 
connected to one of said column lines [fig. 5, "32"] and one of said row lines [fig. 5, "34"]; 

a memory circuit [fig. 5, "50" excluding "38"] disposed in each of said pixels and 
electrically connected to said first thin film transistor [fig. 5, "38"], wherein said memory circuit 
stores an information output by said first thin film transistor [col. 6, 11. 5-18], 

at least two voltage source lines (See Fig. 5 and note that it is required to have a 
line/electrode for each of power and ground voltage sources to provide power to each of a 
plurality of pixels) electrically connected to said memory circuit [fig. 5, "50" excluding "38"]; 
and 

an opposite electrode [fig. 2, "common electrode 30"] on the other of said substrates [fig. 
2, "22"], 

wherein different voltages [fig. 5, power and ground connected to "Rl" and "R2", and 
"52" and "54"] supplied to the two voltage source lines are applied to said pixel electrode based 
on the information stored by the corresponding memory circuit, 

wherein said memory circuit comprises at least two inverters [fig. 5, the combination of 
"Rl" and "52", and the combination of "R2" and "54", and col. 6, 11. 53-56], said inverters 
comprising at least one transistor and one resistor and being connected with said voltage source 
lines; and 
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wherein an input of one of the pair of inverters [fig. 5, the combination of "Rl" and "52"] 
is connected to the first thin film transistor [fig. 5, "38"] and an output of the other one of the 
pair of inverters [fig. 5, the combination of "R2" and "54"], and wherein an output of the one of 
the pair of inverters is connected to an input of the other one of the pair of inverters and one of 
the plurality of pixel electrodes [fig. 5, "36"], and 

wherein two inverters [fig. 5, the combination of "Rl" and "52", and the combination of 
"R2" and "54", and col. 6, 11. 53-56] are connected between the two voltage source lines. 

Parks does not teach that each of the inverters comprises at least two thin film transistors. 

However, Runaldue teaches the concept of forming each of a pair of inverters [fig. 3, 
"inverter 94" and "inverter 98"] by using two thin film transistors [fig. 3, "101" or "103", and 
"100" or "102"]. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify each of the inverters of Parks to include two thin film transistors instead of a 
transistor and a resistor and to have the configuration of Runaldue's pair of inverters, as taught 
by Runaldue, in order to achieve the predictable result of providing a signal storing function in 
the pixels of Parks with reduced power consumption. 

Parks as modified by Runaldue does not teach that an AC voltage having an amplitude 
equivalent to that of the voltages output of the memory circuit is supplied to the opposite 
electrode. 

However, Hoshi teaches the concept of providing an AC voltage [fig. 3a, "12b"] having 
an amplitude equivalent to that of the voltage output [fig. 3a, "12a"] of a memory circuit [fig. 2, 
"7" and "8"] in an active matrix display device [fig. 2] to an opposite electrode [fig. 2, the 



Application/Control Number: 09/648,153 Page 8 

Art Unit: 2629 

electrode corresponding to the bottom portion of "9"] of the display device [col. 5, the last eight 
lines] . 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to output a first AC voltage from the memory circuit of Parks as modified by Runaldue 
and to output a second AC voltage having an amplitude equivalent to that of the voltage output 
of the first AC voltage from the opposite electrode, as taught by Hoshi, in order to achieve the 
predictable result of reducing power consumption and preventing the degradation of the electro- 
optical modulating layer. 

As to claim 19, Parks teaches that the number of pixel electrodes [fig. 5, "36"] equals the 
number of the memory circuits [fig. 5, "50" excluding "38"]. 

As to claim 22, Parks teaches that the different voltages [fig. 5, power and ground 
connected to "Rl" and "R2", and "52" and "54"] include a high voltage and a low voltage. 

As to claim 47, Parks teaches that said electro -optical modulating layer comprises a 
liquid crystal [abs., 1. 1]. 

As to claim 49, Parks teaches that said electro -optical modulating layer comprises a 
liquid crystal [abs., 1. 1]. 

Claims 9, 10, 20, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parks, Runaldue, and Hoshi as applied to claims 6, 8, 11, 18, 19, 22, 47, and 49 above, and 
further in view of U.S. Patent No. 5,196,839 by Johary et al. (herein after, "Johary"). 

As to claims 9 and 10, Parks as modified by Runaldue and Hoshi does not expressly 
teach that the active matrix display device includes a digital and time gradation display device. 
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However, Johary teaches the concept of generating a digital [fig. Id] and time gradation 
signal [fig. lc] as the display signal for a display device. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the active matrix display device of Parks as modified above to use a digital 
and time gradation signal as the display signal, as taught by Johary, in order to provide an 
effective visual differentiation for displayed images [Johary, col. 1, 11. 28-32]. 

As to claims 20 and 21, Parks as modified by Runaldue and Hoshi does not expressly 
teach that the active matrix display device includes a digital and time gradation display device. 

However, Johary teaches the concept of generating a digital [fig. Id] and time gradation 
signal [fig. lc] as the display signal for a display device. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the active matrix display device of Parks as modified above to use a digital 
and time gradation signal as the display signal, as taught by Johary, in order to provide an 
effective visual differentiation for displayed images [Johary, col. 1, 11. 28-32]. 

Claims 12-14, 17, 24-26, 29, 48, and 50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Parks in view of Hoshi. 

As to claim 12, Parks teaches an active matrix display device [abs. the last two lines and 
fig. 5] comprising an electro-optical modulating layer [abs., 11. 1-4, the liquid crystal layer of the 
"LCD"] disposed between a pair of substrates [fig. 2, "22" and "24"], said active matrix display 
device comprising: 
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a plurality of column lines [fig. 5, "32"] and a plurality of row lines [fig. 5, "34"] 
supported by one of the substrates and defining a plurality of pixels [fig. 2] in a matrix form; 

a plurality of pixel electrodes [fig. 5, "36"] formed in said plurality of pixels and 
supported by said one of said substrates [fig. 2]; 

a first thin film transistor [fig. 5, "38"] disposed in each of said pixels and electrically 
connected to one of said column lines [fig. 5, "32"] and one of said row lines [fig. 5, "34"]; 

a memory circuit [fig. 5, "50" excluding "38"] disposed in each of said pixels and 
electrically connected to said thin film transistor [fig. 5, "38"], wherein said memory circuit 
stores an information output by said thin film transistor [col. 6, 11. 5-18], 

at least two voltage source lines (See Fig. 5 and note that it is required to have a 
line/electrode for each of power and ground voltage sources to provide power to each of a 
plurality of pixels) electrically connected to said memory circuit [fig. 5, "50" excluding "38"]; 
and 

an opposite electrode [fig. 2, "common electrode 30"] on the other of said substrates [fig. 
2, "22"], 

wherein different voltages [fig. 5, power and ground connected to "Rl" and "R2", and 
"52" and "54"] supplied to the two voltage source lines are applied to said pixel electrode based 
on the information stored by the corresponding memory circuit, and 

wherein said memory circuit comprises at least second [fig. 5, "54"] and third thin film 
transistors [fig. 5, "52"], 

one of source or drain of the second thin film transistor [fig. 5, "54"] being connected 
with one of said voltage source lines [fig. 5, the line delivering the power to the resistor "R2"], a 
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gate electrode of the third thin film transistor [fig. 5, "52"], and one of source or drain of the first 
thin film transistor [fig. 5, "38"], 

the other of source or drain of the second transistor [fig. 5, "54"] being connected with 
the other of said voltage source lines [fig. 5, the line delivering the ground to "54"] and one of 
source or drain of the third thin film transistor [fig. 5, "52", note that all grounds are connected] 
and 

a gate electrode of the second thin film transistor [fig. 5, "54"] being connected with the 
other of source or drain of the third thin film transistor [fig. 5, "52"], one of said voltage source 
lines, and said pixel electrode [fig. 5, "36"]. 

Parks does not teach that an AC voltage having an amplitude equivalent to that of the 
voltages output of the memory circuit is supplied to the opposite electrode. 

However, Hoshi teaches the concept of providing an AC voltage [fig. 3a, "12b"] having 
an amplitude equivalent to that of the voltage output [fig. 3a, "12a"] of a memory circuit [fig. 2, 
"7" and "8"] in an active matrix display device [fig. 2] to an opposite electrode [fig. 2, the 
electrode corresponding to the bottom portion of "9"] of the display device [col. 5, the last eight 
lines] . 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to output a first AC voltage from the memory circuit of Parks and to output a second 
AC voltage having an amplitude equivalent to that of the voltage output of the first AC voltage 
from the opposite electrode, as taught by Hoshi, in order to achieve the predictable result of 
reducing power consumption and preventing the degradation of the electro -optical modulating 
layer. 
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As to claim 13, Parks as modified by Hoshi teaches that a voltage supplied to the electro- 
optical modulating layer is substantially zero on time average [Hoshi, figs. 3a-3b]. 

As to claim 14, Parks as modified by Hoshi teaches that the number of pixel electrodes 
[Parks, fig. 5, "36"] equals the number of the memory circuits [Parks, fig. 5, "50" excluding 
"38"]. 

As to claim 17, Parks teaches that the different voltages [Parks, fig. 5, power and ground 
connected to "Rl" and "R2", and "52" and "54"] include a high voltage and a low voltage. 

As to claim 24, Parks teaches an active matrix display device [abs. the last two lines and 
fig. 5] comprising an electro-optical modulating layer [abs., 11. 1-4, the liquid crystal layer of the 
"LCD"] disposed between a pair of substrates [fig. 2, "22" and "24"], said active matrix display 
device comprising: 

a plurality of column lines [fig. 5, "32"] and a plurality of row lines [fig. 5, "34"] 
supported by one of the substrates and defining a plurality of pixels [fig. 2] in a matrix form; 

a plurality of pixel electrodes [fig. 5, "36"] formed in said plurality of pixels and 
supported by said one of said substrates [fig. 2]; 

a first thin film transistor [fig. 5, "38"] disposed in each of said pixels and electrically 
connected to one of said column lines [fig. 5, "32"] and one of said row lines [fig. 5, "34"]; 

a memory circuit [fig. 5, "50" excluding "38"] disposed in each of said pixels and 
electrically connected to said thin film transistor [fig. 5, "38"], wherein said memory circuit 
stores an information output by said first thin film transistor [col. 6, 11. 5-18], 

at least two voltage source lines (See Fig. 5 and note that it is required to have a 
line/electrode for each of power and ground voltage sources to provide power to each of a 
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plurality of pixels) electrically connected to said memory circuit [fig. 5, "50" excluding "38"]; 
and 

an opposite electrode [fig. 2, "common electrode 30"] on the other of said substrates [fig. 
2, "22"], 

wherein different voltages [fig. 5, power and ground connected to "Rl" and "R2", and 
"52" and "54"] supplied to the two voltage source lines are applied to said pixel electrode based 
on the information stored by the corresponding memory circuit, and 

wherein said memory circuit comprises at least second [fig. 5, "54"] and third thin film 
transistors [fig. 5, "52"], one of source or drain of the second thin film transistor [fig. 5, "54"] 
being connected with one of two voltage source lines [fig. 5, the line delivering the power to the 
resistor"] through a first resistor [fig. 5, "R4"], a gate electrode of the third thin film transistor 
[fig. 5, "52"], and one of source or drain of the first thin film transistor [fig. 5, "38"], 

the other of source or drain of the second transistor [fig. 5, "54"] being connected with 
the other of two voltage source lines [fig. 5, the line delivering the ground to "54"] and one of 
source or drain of the third thin film transistor [fig. 5, "52", note that all grounds are connected] 
and 

a gate electrode of the second thin film transistor [fig. 5, "54"] being connected with the 
other of source or drain of the third thin film transistor [fig. 5, "52"], one of two voltage source 
lines through a second resistor [fig. 5, "R2"], and said pixel electrode [fig. 5, "36"]. 

Parks does not teach that an AC voltage having an amplitude equivalent to that of the 
voltages output of the memory circuit is supplied to the opposite electrode. 
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However, Hoshi teaches the concept of providing an AC voltage [fig. 3a, "12b"] having 
an amplitude equivalent to that of the voltage output [fig. 3a, "12a"] of a memory circuit [fig. 2, 
"7" and "8"] in an active matrix display device [fig. 2] to an opposite electrode [fig. 2, the 
electrode corresponding to the bottom portion of "9"] of the display device [col. 5, the last eight 
lines] . 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to output a first AC voltage from the memory circuit of Parks and to output a second 
AC voltage having an amplitude equivalent to that of the voltage output of the first AC voltage 
from the opposite electrode, as taught by Hoshi, in order to achieve the predictable result of 
reducing power consumption and preventing the degradation of the electro -optical modulating 
layer. 

As to claim 25, Parks as modified by Hoshi teaches that a voltage supplied to the electro- 
optical modulating layer is substantially zero on time average [Hoshi, figs. 3a-3b]. 

As to claim 26, Parks as modified by Hoshi teaches that the number of pixel electrodes 
[Parks, fig. 5, "36"] equals the number of the memory circuits [Parks, fig. 5, "50" excluding 
"38"]. 

As to claim 29, Parks teaches that the different voltages [Parks, fig. 5, power and ground 
connected to "Rl" and "R2", and "52" and "54"] include a high voltage and a low voltage. 

As to claim 48, Parks teaches that said electro -optical modulating layer comprises a 
liquid crystal [abs., 1. 1]. 

As to claim 50, Parks teaches that said electro -optical modulating layer comprises a 
liquid crystal [abs., 1. 1]. 
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Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Parks and Hoshi 
as applied to claims 12-14, 17, 24-26, 29, 48, and 50 above, and further in view of Johary. 

Parks as modified by Hoshi does not expressly teach that the active matrix display device 
includes a digital gradation display device. 

However, Johary teaches the concept of generating a digital gradation signal [fig. Id] as 
the display signal for a display device. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the active matrix display device of Parks as modified above to use a digital 
and time gradation signal as the display signal, as taught by Johary, in order to provide an 
effective visual differentiation for displayed images [Johary, col. 1, 11. 28-32]. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SEOKYUN MOON whose telephone number is (571)272-5552. 
The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571)272-3638. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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